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I n  1939, Dell and Klemm'l) published a powder X-ray d i f f r a c t i o n  diagram 

(1) W .  D 6 l l  and W. Klemm,  g. Anorg. Chem., $1, 239 (1939). 

f o r  s t ron t ium bromide. These authors  were unable  t o  g ive  any i n t e r p r e t a -  

t i o n  of t h e  diagram except  t h a t  i t  appeared t o  be  q u a l i t a t i v e l y  s imi la r  t o  

those  of europium bromide and samarium bromide. A s i n g l e  c r y s t a l  X-ray 

d i f f r a c t i o n  i n v e s t i g a t i o n  of t h e  s t r u c t u r e  of s t ron t ium bromide was repor ted  

i n  1939 by Kamermans(2). The assigned s t r u c t u r e  i s  a d i s t o r t e d  v e r s i o n  of 

(2) M. A .  Kamermans, Z e i t .  K r i s t . ,  101, 406 (1939). 
Nrvn 

t h e  l ead  ch lo r ide  s t r u c t u r e r  

a = 9.20 b ,  b = 11.42 b and c = 4.3 f ! .  

wi th  most of t h e  nea res t  strontiuin-bromine d i s t ances  considerably longer  

than  t h e  sum of t h e  i o n i c  r a d i i .  Also i t  was observed t h a t  t h e  s t r u c t u r e  

proposed by Kamermans d id  n o t  f i t  t h e  powder p a t t e r n  presented  by D 6 l l  and 

Klenrm, 

bromide t h i s  paper  desc r ibes  a r e i n v e s t i g a t i o n  of  t h e  c r y s t a l l i n e  s t a t e  by 

t h e  method of powder X-ray d i f f r a c t i o n  techniques .  

The space group i s  D i i  - Pbnm (Pnma) w i t h  

The s t r u c t u r e  i s  q u i t e  an open one 

I n  an  at tempt  t o  c l a r i f y  the  s t r u c t u r a l  p r o p e r t i e s  of s t ron t ium 

A sample of hydrated s t ront ium bromide was hea ted  i n  vacuum a t  200°C 

for several hours .  A f l a t  powder sample of t h e  r e s u l t i n g  anhydrous mater- 

i a l  was  prepared i n  a dry box and t r a n s f e r r e d  i n  a des i cca to r  t o  t h e  X-ray 

I 
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d i f f r ac tomete r .  

e thy lene  envelope enc los ing  both  sample and a s i l i c a  g e l  des i ccan t .  A l l  

The d i f f r ac tomete r  r a d i a t i o n  s h i e l d  was covered by a poly- 

d i f f r a c t i o n  da ta  were recorded on an automatic  r eco rd ing  powder d i f f r a c -  

tometer  equipped w i t h  a ge iger  counter de t ec to r .  The r e s u l t i n g  d i f f r a c t i o n  

p a t t e r n  was indexed on t h e  b a s i s  of a t e t r a g o n a l  c e l l  w i th  

a = 11.633 2 0.009 R 

c = 7.155 L 0.008 A 

The observed sys temat ic  absences 

hkO; h + k = 1 (mod 2) 

are c o n s i s t e n t  w i t h  space group D7 - P h t n  o r  C3 - Ph. Densi ty  measure- 

ments are c o n s i s t e n t  wi th  t e n  molecular u n i t s  p e r  ce l l .  This  s t r u c t u r e  i s  

i n  good agreement wi th  t h e  p a t t e r n  p i c tu red  by Dall and Klemm. 

pea r s  t h a t  SrBr2, EuBr2 and SmBr2 are a l l  i s o s t r u c t u r a l  t e t r agona l  s t r u c -  

t u r e s .  

4h n 4h n 

It thus  ap- 

A sample of hydrated s t ront ium bromide was kept i n  vacuum a t  room tem-  

p e r a t u r e  f o r  s e v e r a l  hours.  A powder X-ray d i f f r a c t i o n  p a t t e r n  of the  re- 

s u l t i n g  material showed i t  t o  cons i s t  of a s i n g l e  phase wi th  an  orthorhom- 

b i c  u n i t  c e l l  i d e n t i c a l  t o  t h a t  repor ted  by Kamermans, A weighed sample of 

t h i s  material was then hea ted  i n  vacuum a t  20OOC f o r  s e v e r a l  more hours.  

An X-ray d i f f r a c t i o n  p a t t e r n  of the r e s u l t i n g  material showed i t  t o  be com- 

p l e t e l y  transformed i n t o  t h e  t e t r agona l  s t r u c t u r e .  A weight l o s s  was ob- 

se rved  dur ing  the  h e a t i n g  which corresponds t o  one mole of water pe r  mole 
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of r e s u l t i n g  anhydrous s t ron t ium bromide. It thus  seems t h a t  t h e  s i n g l e  

c r y s t a l s  Kamermans had were a c t u a l l y  SrBr2*H20. 

We are a t  p re sen t  i n v e s t i g a t i n g  t h e  s t r u c t u r e  of t h i s  monohydrate by 

s i n g l e  c r y s t a l  t echniques ,  

S e t s  of re la t ive i n t e n s i t i e s  were obta ined  f o r  t h e  va r ious  d i f f r a c t i o n  

peaks of t h e  anhydrous material by t ak ing  the  he ight  of t he  peak times i t s  

h a l f  width as a measure of i t s  a rea  and c o r r e c t i n g  f o r  t he  angular  f a c t o r s  

i n  t h e  usua l  way. Seve ra l  a t tempts  were made t o  f i n d  a s u i t a b l e  set  of 

atomic parameters based on t h e  space group D7 

unsuccessfu l ,  - Pk seemed neces- 

s a r y  b u t  a l s o  awkward because I Fhkl I 4 Fhlil I thereby  making almost every 

peak unresolved.  A t  t h i s  po in t  an  ex tens ive  l i t e r a t u r e  search  revea led  two 

o t h e r  compounds of t he  type AB2 which c r y s t a l l i z e  i n  a t e t r a g o n a l  ce l l  wi th  

- P h .  These a l l  proved 
4h n 

A s o l u t i o n  based on t h e  space group D3 4h n 

. N o  space group o r  s t r u c t u r a l  10 formula u n i t s / c e l l ;  cu-USp(3) and a-USe2 (4) 

~ 

(3) M. Picon and J .  Flahaut  , Comptes rendus , 237, 1160 (1953). 

(4) P .  Khodadad, Bu l l .  SOC. Chim., p.  133 (1961).  

information is given i n  t h e  l i t e r a t u r e ,  but  S l a t e r ( 5 )  observes t h a t  cu-US2 

(5) R. C .  L.  S l a t e r ,  p r i v a t e  communication (1963). 

c r y s t a l l i z e s  i n  space group 
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CIO - I4cm wi th  
40 

a = 10.26 t! 

c = 6,315 1 . 
I f  one assumes t h a t  SrBr2 and (r-US2 are a c t u a l l y  i s o s t r u c t u r a l  and t h a t  t h e  

apparent  d i f f e r e n c e  i n  t h e  space groups i s  due t o  the  anion c o n t r i b u t i o n  

(which is  d i f f i c u l t  t o  observe i n  the  cr-US2 d a t a ) ,  t h e  uranium parameters 

ass igned  by S l a t e r  can be used as t r i a l  parameters for t he  s t ron t ium atoms, 

Following t h i s  scheme, t h e  approximate bromine atom pos i t i ons  have been 

deduced. By s tudying  t h e  v a r i a t i o n  of i n t e n s i t y  of s e v e r a l  r e f l e c t i o n s  

wi th  changes i n  t h e s e  parameters a s t r u c t u r e  c o n s i s t e n t  wi th  t h e  observed 

d a t a  was f i n a l l y  ob ta ined ,  

These parameters are r e f e r r e d  t o  t h e  o r i g i n  a t  i a t  1/4 1/4 o from i. 

The atomic parameters are l i s t e d  i n  Table  1. 

The 

atoms S r g  and Sr3 are s t a t i s t i c a l l y  d i s t r i b u t e d ,  one each i n  two-fold pos i -  

t i o n s .  The observed and ca l cu la t ed  i n t e n s i t i e s  of t h e  var ious  peaks are 

presented  i n  Table  2. The The n o t a t i o n  h k l  r e f e r s  t o  both h k l  and h k .  

r e s u l t i n g  s t r u c t u r e  i s  reasonable .  

est bromine neighbors;  one a t  3.03 b ,  t h r e e  a t  3.08 b ,  two a t  3.18 1, one 

Stront ium atom type  one has  e i g h t  near -  

a t  3.41 L! and one a t  3.48 t!. 

bromine neighbors ,  a l l  a t  3.20 i. 

between t h e  two atoms B r 3  and B r 4  i n  s p e c i a l  p o s i t i o n s ,  namely 3.58 A .  

The o t h e r  nea res t  bromine-bromine contac ts  are a t  3.78 1, 3.98 b ,  4.02 b 

and 4.15 i. 

Strontium atom type  two has  e i g h t  n e a r e s t  

The s h o r t e s t  bromine-bromine contac t  is 

0 
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Table 1 ,  SrBr2 Atomic Parameters 

At om 

Srl 

- Sr3 

Brl 

Br2 

r3 

Br4 

2 

Number and 
Position Notation 

2c 

2c 

X 

0.088 

1/4 

1/4 

0.155 

0.345 

114 

1/4 

Y 

0.588 

1/4 

0,460 

0.460 

3 / 4  

3 / 4  

2 

0.245 

0.360 

0.860 

0.604 

0.115 

0 

1/2 



hkl - 
100 
110 
00 1 
10 1 
200 
111 
210 
20 1 
21 1 
2 20 
300 
3 10 

3 20 
20 2 

4 10 
330 

4 20 

t;: 
4 21 

103 
500 
43 0 
113 
5 10 
40 2 

Table 2 ,  Observed and Calculated I n t e n s i t i e s  of SrBr2 

- Iobs 

U 

1 
c1 
1 

C l  

1 

1 
11 
1 

2 
1 

15 

41  

U 

U 

U 

14 
59 

U 

8 
2 

87 

68 
66 

30 
8 

1 
U 

U 

U 

U 

25 
5 

I c a l c  

0 
c l  
,=1 
<1 
Cl 

c1 
0 

C 1  

7 
1 
0 
3 

G l  

16 

55 

0 
15 
65 

0 
9 

C 1  

109 

71  
58 

29 
4 

C 1  

0 
0 
0 

c1 
19 
4 

hkl 

203 

- 

5 20 
422 

440 
303 

44 1 
50 2 
43 2 
60 0 
51 2 
53 1 

60 1 

4 13 
540 
333 
004 

Iob s - 
U 

63 

U 

5 
38 

U 

1 
20 

U 

U 

U 

7 
U 

U 

29 

U 

53 

5 
U 

U 

U 

22 

17 

41  

5 

1 7  

U 

I c a l c  

C 1  

64 

0 
5 

31 

e1 
c1 
19 

0 
1 

cl 
5 
1 
1 

27 

0 
50 

2 
0 
0 
1 

21 

18 

44 

8 

1 2  

1 



(Table 2, Continued) 

700 U 0 
100 101 

720 
64 1 

721 
443 

4 14 
70 2 

650 

45 

5 

32 

U 

3 

14 
U 

U 
18 

U 

44 
89 

U 

33 

50 

5 

23 

0 
1 

el 
5 

0 
11 

2 
32 
75 

0 
20 


